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(54) COATING COMPOSITION AND BUILDING MATERIAL USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating composition excellent in adhesiveness to a base material and preservation 
stability at normal temperature and excellent In bringing the surface of the base material to be antifouling and self cleaning and 
provide a building material on which a coating film is formed with the coating composition. 

SOLUTION: This coating composition is prepared by blending 25-150 pts.wt. photocatalytic titanium oxide to 100 pts.wL binder 
obtained by reacting colloidal silica and a mixture selected from two or more species of alkoxysilanes with a tetraalkoxysllane. 
The building material is provided by forming the coating film with the coating composition. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The constituent for coatings characterized by making it come to blend photocatalyst titanium oxide (E) with the silicone 
system binder (D) which the tetra-alkoxysilane (C) indicated to be the mixture (B) which consists of two or more sorts of the 
alkoxysilane indicated to be colloidal silica (A) by the following general formula (1) by the following general formula (2) is made to 
react, and is obtained. 
SiR1n(OR2)4-n (1) 

R1 expresses among [type the alkyi group of the carbon numbers 1-8 permuted by the alkyi group, the vinyl group, the phenyl 
group or the amino group, the meta~chestnut ROKISHI radical, glycidoxy radical, or amino alkylamino radical of carbon numbers 
1-8, R2 expresses the alkyi group of the carbon numbers 1-8 permuted by the alkyi group of carbon numbers 1-8. or the alkoxy 
group of carbon numbers 1-8, and n expresses the integer of 1-3. ] 
Si(OR2)4 (2) 

R2 expresses among [type the alkyi group of the carbon numbers 1-8 permuted by the alkyi group of carbon numbers 1-8, or the 
alkoxy group of carbon numbers 1-8. ] 

[Claim 2] The constituent for coatings according to claim 1 with which the alkoxysilane whose R1 in a general formula (1) is 
gamma-glycidoxy propyl group is characterized by being contained 20 to 80% of the weight in mixture (B). 

[Claim 3] The constituent for coatings according to claim 1 or 2 with which photocatalyst titanium oxide (E) is characterized by 
being anatase mold titanium oxide. 

[Claim 4] The content of each component in a silicone system binder (D) is a constituent for coatings according to claim 1 to 3 
characterized by the tetra -alkoxysilane (C) the mixture (8) which consists of two or more sorts of the alkoxysilane colloidal silica 
(A) is indicated to be by the general formula (1) ten to 40% of the weight is indicated to be by 35 - 75 % of the weight and the 
general formula (2) being 10 - 30 % of the weight. 

[Claim 5] The loadings of photocatalyst titanium oxide (E) are a constituent for coatings according to claim 1 to 4 characterized 
by being the 25 - 150 weight section to the silicone system (binder D) 100 weight section. 

[Claim 6] Furthermore, the constituent for coatings according to claim 1 to 5 characterized by making it come to blend sodium 
dihydrogen phosphate and 2 hydrate (F) 0.05 - 5 weight sections. 

[Claim 7] Furthermore, the constituent for coatings according to claim 1 to 6 characterized by making It come to blend the 
polydyorganosiloxane-polyoxyalkylene copolymer (G) 0.05 of weight average molecular weight 300-300,000 - 25 weight sections. 
[Claim 8] Building materials which the paint film by the constituent for coatings according to claim 1 to 7 makes It come to form. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the building materials which the constituent for coatings which was excellent in 
an adhesive property with an inorganic base material and the preservation stability in ordinary temperature, and was further 
excellent in the antifouling property of the front face of an inorganic base material and self-cleaning nature in more detail, and 
the paint film of that make it come to form about the building materials which come to use the constituent for coatings, and it. 
[0002] 

[Description of the Prior Art] In current, life related materials, the sheathing material in construction, road relation materials, etc., 
exhaust gas besides the dust In atmospheric air and dust, the tar of tobacco, and adhesion of dirt according to generating of 
mold and an alga further are regarded as questionable. For example, if it results in the sheathing material in construction, the 
damage of being polluted in one - two years after construction is increasing with change of an architectural style or a housing 
environment. Then, the use of a coating ingredient which decomposes a dirt component and is semipermanently defanged with 
light energy as an antifouling cure of the pollutant diversified in this way and which carried out photocatalyst titanium oxide 
content came to be proposed. For example, the photocatalyst coating material with which the preservation stability in ordinary 
temperature is acquired is proposed by adding a little silane compound to the sol of a metaled oxide and/or a hydroxide, the 
powder of a photocatalyst or a sol. (JP.9-310039A) 

However, the photocatalyst coating material by the above-mentioned approach had the fault with indispensable adhesive 
strength with an inorganic base material preparing a glue line weakly. On the other hand, at least one sort and photocatalyst 
titanium oxide which are chosen from silicic-acid alkali and the group of colloidal silica, and the coating constituent excellent in 
the adhesive property with the inorganic base material which comes to blend a silane compound with a list are proposed. 
(JP.2000-212473.A) 
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TECHNICAL RELD 



[Field of the Invention] This invention relates to the building materials which the constituent for coatings which was excellent in 
an adhesive property with an inorganic base material and the preservation stability in ordinary temperature, and was further 
excellent in the antifouling property of the front face of an inorganic base material and self-cleaning nature in more detail, and 
the paint film of that make it come to form about the building materials which come to use the constituent for coatings, and it. 
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[Description of the Prior Art] In current, life related materials, the sheathing material in construction, road relation materials, etc., 
exhaust gas besides the dust in atmospheric air and dust, the tar of tobacco, and adhesion of dirt according to generating of 
mold and an alga further are regarded as questionable. For example, if it results in the sheathing material in construction, the 
damage of being polluted in one - two years after construction is increasing with change of an architectural style or a housing 
environment. Then, the use of a coating ingredient which decomposes a dirt component and is semipermanently defanged with 
light energy as an antifouling cure of the pollutant diversified in this way and which carried out photocatalyst titanium oxide 
content came to be proposed. For example, the photocatalyst coating material with which the preservation stability in ordinary 
temperature is acquired is proposed by adding a little silane compound to the sol of a metaled oxide and/or a hydroxide, the 
powder of a photocatalyst, or a sol. (JP,9-310039.A) 

However, the photocatalyst coating material by the above-mentioned approach had the fault with indispensable adhesive 
strength with an inorganic base material preparing a glue line weakly. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The building materials with which the paint film by the constituent for coatings and this constituent 
which were excellent in an adhesive property with a base material and the preservation stability in ordinary temperature 
according to this invention, and were further excellent in the antifouling property of the front face of a base material and self- 
cleaning nature was formed can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to offer the building materials which the 
paint film by the constituent for coatings which was excellent in an adhesive property with an inorganic base material and the 
preservation stability in ordinary temperature, and was further excellent in the antifouling property of the front face of an 
inorganic base material and self-cleaning nature, and this constituent makes it come to form in view of the above-mentioned 
trouble. 
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[Means for Solving the Problem] When this invention persons manufactured the constituent for coatings which makes it come as 
a result of repeating research wholeheartedly, in order to solve the above-mentioned technical problem to blend photocatalyst 
titanium oxide with colloidal silica, the mixture chosen from two or more sorts of specific alkoxysilane, and the silicone system 
binder which specific tetra-alkoxysilane Is made to react and is obtained, they came to complete a header and this invention for 
giving a result with good building materials using it as a paint film. 



MEANS 



[0005] 
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EXAMPLE 



[Example] Although this invention is concretely explained using an example and the example of a comparison below, this invention 
is not limited to this. The evaluation approach used in the example and the example of a comparison followed the following 
approach. 

[0032] 1) Spray painting was carried out so that it might become the thickness of 30 micrometers to a tile piece front face after 
storage for 90 days in the ordinary temperature immediately after adjusting an adhesive property and the constituent for 
preservation stability coatings, and desiccation hardening was carried out for five days in ordinary temperature. The storage back 
was evaluated for immediately after adjustment by the adhesive property and ordinary temperature as preservation stability for 
90 days about the exfoliation degree by the adhesive tape in the acquired paint film side. 
O : with no change of a paint film condition. 
O : a paint film separates slightly. 

A paint film separates in part 
x: Omission of a paint film are remarkable. 

[0033] 2) Spray painting of the constituent for antifouling property coatings was carried out so that it might become the 

thickness of 30 micrometers to a mortar piece front face, and desiccation hardening was carried out for five days in ordinary 

temperature. To three places of the acquired paint film side, the disappearance degree when leaving it for one month on the 

outdoors was visually observed after applying a m ethyl en e-blue reagent as a dirt reference material. 

O : it has disappeared 100%. 

O : remain slightly. 

**: Remain in part. 

x: Remain more than one half. 

[0034] 3) Spray painting of the constituent for self-cleaning nature coatings was carried out so that it might become the 
thickness of 30 micrometers to a mortar piece front face, and desiccation hardening was carried out for five days in ordinary 
temperature. The methylene-blue reagent was applied to three places of the acquired paint film side as a dirt reference material, 
and the disappearance degree when irradiating the BLB lamp of ultraviolet-rays on-the-strength 3 mW/cm2 for 24 hours was 
observed visually. The valuation basis is equivalent to antifouling property evaluation. 
[0035] 
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(D) tta. 7t84i«m{l:5'^> (E) ^^w^ir^ft^ 

(E) Sr«S^bS.-oS*^«®tc|S5f^tt. ■t;i/yi'U-x 
3D-f ^?';i^xu* (A) ;ono~4oa»%. — fls^ 

(1) T^$n-2)7;^=I4^>'v■5>!g©2aJ^;^±*^^,/J: 

^m-^m (B) 30^3 5-7 5aa%. st/J-fls^ (2) 
-c^sn*xh77;i/3#->->7> (c) *no~3o 
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y T'p \f.)V7)Vzi—)V. x^U'>i^«j p-;u^;.y 

X— T^-;!/, 7-feh>, x^U^^iJn— iU, -fa\dl^y 

/d;i'(o^i«*-cia«o~8 or. i~3 6^r4^*^L. 
(A) *n om«96*]B§T«n-5^.<>i»'ffliafiE<Ki 

t^. sfe. T;pp+->v'7>|g«2a£A±A>e.jii^nfc 

ii^#J (B) *«3 5««%*«T-«3-^w >ii'fflmfig 

/i^i. 5=-h^7;up^->->7> (c) A^iom 

[0 0 2 4] 5. ^mmmit'f-^y (e) 
:^^mizm,^Tm^^<hn^^Mmm<t^^y (e) t 

it. {&:ii^-)u^-^x'ytmmmm'&mm-t^mit^iS'y 
-c&D, ;in^mMimm^/-i-ryy-\z^mm'^^i±^ 
ciicjco. mibn^:n—7-^y^mm.^mzid^^x-r 
<tiftmf^mm^^ti^. mi^mizitriri'—em. 

=f-tm^l'<. mzW.-^! 0 tim&.T. J±^®«2 0 0 

■f3^f)^^%mmm\\:^^y (d) ffls:<aT<75t*tiiT'=bJ: 
v^L. ^j67KX«< y:/PAV-;p. x5'y-;u^cDs^ 

€2.. ts.^. ^%m\zio^^x\t. mt^^yKii^cD^m 

m^ikti En^fm.'&^mwtimt'^^yi^mmr^ z. 
td^-c^s, mt'f-i'y<r>%m.m&^^imcri> 

[0 0 2 5] 6. U >g!27K^:^KU'i7A • 2 7K^#) 

(F) 

*^?^tC*50iTH(C. 'J>SE2**-^-hU'i7A • 27K?n 
!i) (F) €;^*D-r-5<i:pH<£««{bL.. P-t^i' 

TKm^i-h'J^^A • 2jicfn!^ (F) \tu-7-^ y^U^^k 
1 0 oaaSKC^^L-O. 0 1 ~5aftgPT3&-5Clt*W 

[0 0 2 6] 7. 7)^U5^:t;i';'Jy '>p+-y->-5i^'J:*-4^ 
->7;i/+U>*fi^f4: (G) 

*fE§«<DP-7-^ ytfmu^mzn\^xmmw-i^^=!-m 
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3 0 0~3 0 0. 0 0 0(D-!i^fJi^7t-)U:fj / -TiiU-t^iy 

Tji^i-yViM-^w (G) ife^jD-r^t. mM.(D^nfi^ 

:t)l'i} / v- D > - U >- 7 1^ ypiM-^i^ 
(G) Wilj»Offi«CD'b©*ffl(,i-&c:i:*tT#, 

rfTl5ffia:LTB*rL-;t(- (^) L- 7 6 0 0. L 
-720, L-7001, L-7002, L-77. L 
-7604. Y-7006. FZ-2105, FZ-2 10 
118, FZ-2120. FZ-2161, FZ-21 
62. FZ-2163. FZ-2164, FZ-216 

[0 0 2 7] mm^i^^^m 

m B : GPC2ffl^->X5"A (a*»3^*^^ttffi!) 

: BSfpmittiC^aM Shodex-803L 
«lffiS:H^* (RI) «^aiS§RL 54 0R (GLtJ-'f 

: J}^UX5^l/>ii» (^J-^fil. 2X1 0V~ 20 
2. 7 5X10°) 

: i7 0P7h;PA (4 CC. 1. Oml/^J-) 
W i|sf:0. 3Ma%. 1 0 0 M 1 aA 
[0 0 2 8] 8. ^©ffiOSB^fig^i- 

>lcji?U :*-4^->x^U>- /x;i/7xx;i/x-^;i'i7K 

fc. ^mm<Dn-^^ >ifmm.0s.<^iz, ^m\^y^y5.> 

[0 0 2 9] 'Aiznm:^miz-Di.^xmmizwim-r^> 
9. zi-f-^>ifmm0im<Dmm:^m 

if^m<r>zi-7-^ yifmm.fS.mti.mn'i yy- 100 
mmmz^i^ytmmmit'^^y (e) 2 5~i5omft 

m.^mziQ\,^x^nitmi^^. ■^)\^yip^}--yif^^ 
m^\z\t.^mmit^9y iE) 2 5-1 5 oasaB*^ so 
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«ffSb<. 4 0~ 1 5 0gS*^J;»3$f$b<ffltie.tl-5, 

isji-r-sBWT. mmjkf-^^yy—i 0 ogpc^tLXTK 

0~3 0 0a»gE;<iWSL<, 0 ~ 2 0 0 fi*gI5*t J: 0 

[0 0 3 0] 10. 

^%m\zia»^m^t\tmmm:'s\z:^%^<r)u-7-'< > 

/■^-^-f ALOIS. GPC«^W-fe;><>h 

75 ■v^»«?ic^:(cfe*^Hj<op-x-i' y^mm.^m^ 

[0 0 3 1] 

^mm, it^miz^^^xm^^tcmm-:^m\t^A<r>-^m 

iz'^^fz, 

[0 0 3 2] 1 ) mmi±. ^uuw^^it 
p-T^^- yi/mm.i&'^^m^w.m. :&.zs-mmx'9 0 am 

mm^iziii-f^^mT—zrizi.^mmm-^^'^iz-oi^^xm 
!gia^<£g?«tt. nmx 9 0 Bm^wik^uw^^\i.t 
vxwmvrc, 

O : a*^C^IK*^tiJ*m-5. 

A : -^mmamam^. 
X : mm<Dm.mi)mi^^^. 
[0 0 3 3] 2 ) mmi± 

P-?--f >i'ffl^)6r£i^^^:JI/^;H:f-X«ffi'\ff*.3 0 

iim\zu?>j^f>7,zfu-m.mv, ^mx'SBm^mmit 
^arc, mnrzmfi^maysmmiz. mtimm<^Ki:v 
X)^=f-uy:f)v-nM^m.mk. i ^ nmm^\zWLm.\^ 

© : 1 0 o%m^vx\i^^> 
o : m^zm-ox^^^, 

A : — 

X : iHii-eA±SoT(.i^o 
[0 0 3 4] 3) ±)Vyi7*}-=.yif\t 

P-T--1' y^mm.^m'^=^)Vi' )v\£.-7.mM-^m-^ 3 0 
^■a-fc. »e.nfcmM®<o3^R)f»c. ^nsi^^stu 



[0 0 3 5] ^m&ii 

: A- 1 6 3. B*:i-*- ^) 2 SM 
«%, 7xn;i/h'J h*->->^> : A- 1 5 

3, B*n-:^— ) 3 5aa%, 5=-h^Xh^-> 

ckOJWT;!/^— jl/Srff^CtV »e.nfcA*-i'>^-i 0 0 

saa5i;p^;UMJtfi4i«i!{b^^> («p°p« : SR-9 
7, (tt) ») 1 0 oa«gg$:*2 0 ofia 

[0 0 3 6] ^JS0lJ2 

mmm i o;w5^;us7teM!«mfk^^ xtdsb^^ 7:^-^s'- 
■t^^7^M^«SE{k5"^'> mffa^ : ST-2 1. lEM^i7 

y (^) m) \zm^-cm^^^ini^^-i.^mmi tmm\zL 
itmm\t, MoctrKf^tt, •t;i'7i7U-x 

[0 0 3 7] *JfS«»J3 30 

m^mwmit^i' > i o o a»gi5. u ym-^m^ h u -i? 

A • 2 7K6Jtl (fP^iiSfi* («) «) 2SagB^7K2 0 0 

i)^uiio\z:^?t^<r>^-7-^ yirmt&^m\t. 

^^X$k^Xh-otz. 
[0 0 3 8] mmmA 40 
5lliSC»l2 0>t5='JUhiJ>< h4^v'v'^>roffi-&*4 0*4 

4^->7'Dfcf;i/hU^ h + v'>'^> (®!ffi«:A-18 
7. B*^.-;^;- (») M) 2 0Sa%fC#ATfflti-5 
EA^ttJIJfi^J2i|^«J3LTKgiM-*f^fiEL. Wflfi^ff 
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n tz. m^^m. 1 IC^-To 3g 1 J: 0 ^> A>;^£ J; 5 \zif% 

m<Du-^^ y{/mm.^mt, mtirzmm\t, 
[0 0 3 9] mmm 5 

^^3 5S»%JC®ATffltil)e^^1-tt*;^0iJ4<i:|S|«fC 

^mt, ffinfcs«tt. Mi^fcB&f^it. -fe 

)l'yi7>J--yif^t:mLtz, 

[0 0 4 0] mmM 6 

y^r - if^Ji^\^^yzfuif)i^hox.h^yyyy m 

: A Z - 6 1 7 3 , B*:i-*- (^) 3 5 S 

m%izm^xm^^^£k{^itmmm5i:mmizvxfA^)f 

m<bt)^Tj..iio\z:i:%BM(Dzi-'r'{ y^ifmm.is.mt, mn 
rzmm\±, mmzmm{±, njuyi^u-- 

yif^^5n\^rzo 
[0 0 4 1] mmm i 

^^2 OS«%fc#;lT, $e.{'r - y'J>'H + >'ya 
tf^l/pt^^Pv;* h^^->>'^> (Ka«:AZ-613 

7. H*3.-;f7- (^) ffi!) 1 5Sfi%$r*nx.TfflV^-5 

MmcESf^tt, ■fe;i/7i^'J-x 

[0 0 4 2] §^SS««J 8 

imm 7 (DTi-^^—emytmmmt^^ >©bh^s: 5 0 

'J:*-4^->T;i'+^>*a^^* (SiS^ : L- 7 6 0 4. 

B^=L-:fj- m) m, a«¥i^^)-^*3. 200) 5 
mm^^m^xm^^?>&.9yit^mm7 tmmizi^xmm 

M-^f^^b. i¥«*eT-p;t. ^m<&«itc^-r. Sii 

*jm^A^tji^oiz:^%m<Dzi-'r'< yifmm^mit, m 

tifcSE^tt. MC/ffcE5«tt. •tr;P7 5'U- 

[0 0 4 3] 
[161] 
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7>3 5**95, 7"H7Xh^'>->7>3 0««%$ll 
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>3 5m»%, r - i^u->H+->yDfcr;i/hu^ h+v- 

v'^>3 0«»%. 5=-h7Xh=^^>'>'7>3 5«»%* 

^ffll/>StA^ti^iS««J3 i:|Wlil(cL-TI¥ffi*fTofc. ^ 
2 fC^f, ^ 2 J; 0 0J e.*^/j:ct 5 (C#enfcn- 

[0 0 4 9] it^m 6 

nP'f 3 o«fi%, r - i^U->H+>'ynt! 

;i/hU^ h^>'v^>3 5a»%. ^5^;Ph U ;< h^-> 
->^>3 0Sa%, T-h7Xh^>'>'^>5M«%$:ll 
iS60tJ 1 <i:l^<i<D^#T'K*£;$-&, We.nfcAW 
fflt»-5£;^«SISECaj3i:|^«ICbTI¥ffi*ffofc. i^* 

$r^2lC5^-to ^2 J:r)BMibi}^ti.J^oiZ%ihtirz::i-y^ 

(0 0 5 0] ltt!«0iJ 7 

rnn^r^^JP-^'J:^ 1 oa«%, r - i^U K^->yp fcf 
Jl'h'J;)^ h + 5''>7>4 5aa%. ;*5^;PhUj>^ h + 

->5>3 5sa%. 5=-h^xh:^^>'->5> 1 oaa%^ 
s Jt^ ^ 1+ . f# 6 n Ac / N'l" > 5^- * ffl 1/ i ^ ^^1- 3 

i|W|;mtCbTi¥«^ffofc. i^S*^2(C^-r. ^2 J; 
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